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Introduction   
 
   
Tactile discrimination of the shape of an object by means of manual palpation, 
without the use of the eye-sight, is known as stereognosis. Oral stereognosis involves 
placing the object into the mouth and having the patient identify the form (1). In 
general, deterioration of most sensory abilities, such as visual, hearing, tactile and 
chemosensory, appear to occur almost inevitably with age in humans (2). Decline of 
motor function with age is linear, while that of sensory function is logarithmic. Humans 
reach an optimum sensory capacity in their twenties, maintain this peak for several 
years and then it declines, with the rate of decline having a wide individual variation 
(3). Oral sensory ability has been found to be associated with masticatory performance 
(4,5). Therefore, decline of the oral sensory ability may be a significant factor linked to 
masticatory disorder in the elderly.  
 
The main changes in oral status among older people are loss of teeth and 
denture wearing. However the construction of dentures can either increase or 
decrease the Oral Stereognostic Ability (OSA) score as mixed opinions exist regarding 
its role. An extensive literature search did not reveal any published Indian studies.  On 
similar lines it was felt necessary to evaluate the effect of wearing dentures on the OSA 
of completely edentulous patients. 
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Abstract      
                         
Aims and Objectives: this study was conducted to evaluate the effect of complete dentures on oral 
stereognosis in completely edentulous patients. 
 
Methods: 30 edentulous patients were selected according inclusion and exclusion criteria.   12 
metal objects were made & placed in patient’s mouth with and without complete denture. The time 
required to identify each object was recorded and the correctness of identification of each object 
was scored using a Oral Stereognostic Score. Values obtained were tabulated and subjected to 
statistical analysis. 
 
Result: Results show that wearing complete denture increases oral stereognosis score when 
compared to without denture (p<0.000). Further the response time for identification of metal 
object was lesser with  complete denture than without complete denture. 
 
Conclusion: Covering the palatal mucosa with a denture does not reduce oral stereognostic ability. 
The presence of a prosthetic restoration is determinant in improving oral stereognostic ability.  
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RESEARCH 
 MATERIALS AND METHODS  
 
The study had two objectives  
1. To evaluate oral stereognosis in completely 
edentulous patients without complete denture. 
2. To evaluate oral stereognosis in completely 
edentulous patients after wearing complete 
denture. 
At the outset the permission to conduct the study was 
obtained from the University Ethics Committee, 
Sumandeep Vidyapeeth. 30 edentulous patients with old 
dentures functioning satisfactorily and used for 
minimum of 3 months were selected from the daily OPD 
of the Department of Prosthodontics, K M Shah Dental 
College and Hospital, Piparia, Vadodara. Patients 
included were those who did not having any 
Neurological disorders, diseases of tongue, tongue 
surgery, trauma or inflammatory condition of tongue 
and xerostomia. Patients not willing to take part in the 
study were excluded from the study. A subjective 
evaluation of acceptable fit, stability and vertical 
dimension of the dentures was performed. Only those 
patients who are satisfied with the functioning of their 
old dentures were included in the study. 
Patients who were enrolled in the study were informed 
about the study with verbal explanations and 
information sheet in the local language. Informed 
consent was taken from the patients before enrolling for 
the study. 
 
The OSA tests were conducted following the method of 
Hirano et al (6).The principal investigator was conduct 
measurements of the OSA. The test pieces will comprises 
of 12 shape forms, which include circles, ellipses, 
semicircles, squares, rectangles and triangles of both 
large (12 x 12 x 3 mm) and small (8 x 8 x 2 mm) types 
(Figure No 1). The test pieces were made of metal to 
which dental floss was attached. The dental floss was 
protruding from the subject’s mouth to prevent 
aspiration of the test pieces (7). Test pieces were 
autoclaved at 121⁰C at 15 psi for 30 minutes.  The test 
pieces were compared to the OSA score and response 
time.   
 
The test was carried out in a quiet environment where 
the subject was seated comfortably in an upright 
position. The test pieces were kept out of the subject’s 
sight during the test. The subjects were asked to open 
their mouth and close their eyes when the test specimen 
was placed on the mid dorsum of the tongue by the 
investigator. The floss was protruding out of the mouth. 
Subjects were told they should use their tongue and 
palate to identify the shape. They were instructed to 
respond as quickly as possible and to avoid biting on the 
test pieces. 
Pictures of all 12 test pieces were shown to the subject in 
the chart (Figure No 2) and the corresponding picture 
was pointed out for each shape by the subject. To 
prevent learning effect, no practice trials was held. The 
12 presentations were made in random order. 
Participants were not informed of the correct answers at 
any point during testing. The six shape forms were 
prevent learning effect, no practice trials was held. The 
12 presentations were made in random order. 
Participants were not informed of the correct answers at 
any point during testing. The six shape forms were 
grouped into three pairs of similar forms: circles and 
ellipses, squares and rectangles, triangles and semicircles 
(8) 
 
The duration time for recognition was noted and the 
answers were recorded using a three point scale. The 
three point discriminatory ability of test subjects has 
been reported to be a better predictor of OSA than a 
two-point scale (8-10). The scale was used as follows: 
 
1.  A correct identification was scored as two points;  
2. An incorrect identification within the same group 
of forms was scored as one point.  
3. An incorrect identification of similar form will be 
scored as zero.  
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Fig 1. Test pieces of 12 shape forms circles, ellipses, semicircles, 
squares, rectangles and triangles of both large (12 x 12 x 3 mm) 
and small (8 x 8 x 2 mm) types 
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Fig 2. Test pieces on chart shown to subject 
 
 For example, when a circle form will be presented, the 
correct answer of ‘circle’ was scored as two points; that 
of an ‘ellipse’ was scored as one point; and the other 
four answers (square, rectangle, triangle and semicircle) 
was scored as zero. If all answers were corrected, a full 
24 points was scored. The score of the responses and 
the length of time needed for identification was analysed 
as the OSA score and response time, respectively. The 
study was performed first without and then after 
wearing the denture (Figure No 3,4).  
 
 
OBSERVATION AND RESULTS 
The descriptive statistics of the time and the mean OSA 
score are tabulated as Table 1 and 2. Non-parametric 
Mann Whitney statistic reveals a statistically significant 
difference in the comparison of time required to 
recognise an object with dentures and without dentures, 
p-value 0.000. The OSA score also was statistically 
significant when compared with p-value of 0.000 (Table 
3). 
 
DISCUSSION 
 
Sensory function of the mouth includes the ability to 
assess shape, size, surface texture and temperature. 
However decline of this ability is difficult to recognize 
not only by patients themselves but also by dentists. 
Various methods to measure oral sensitivity have been 
used, including oral form recognition, interdental size- 
and weight-discrimination tests, intra-oral size 
judgments of small holes, two-point discrimination and 
thermal discrimination test . 
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 N Mean Std. Deviation Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 
Osa 30 22.8000 .88668 -.852 .427 1.989 .833 
Time 30 96.0333 15.35889 .095 .427 -.715 .833 
Valid N (listwise) 30       
Fig 3. OSA score and response time measurement 
without dentures. 
 
Fig 3. OSA score and response time measurement 
with dentures. 
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Table 1: Descriptive statistics of OSA Score and time taken in subjects with dentures 
 
 OSA has been employed in many studies in order to 
evaluate oral perception. An individual who scores well 
in a test of the OSA has received sufficient sensory 
information with which to identify shapes explored in the 
mouth. Stereognostic testing is not designed to assess 
specific groups of sensory receptors, but overall sensory 
ability and oral motor ability. The main changes in oral 
status among older people are loss of teeth and denture 
wearing. However the construction of dentures can 
either increase or decrease the OSA score as mixed 
opinions exist regarding its role. An extensive literature 
search did not reveal any published Indian studies.  On 
similar lines it was felt necessary to evaluate the effect of 
wearing dentures on the OSA of completely edentulous  
 
 
patients. 
 
As the OSA score was statistically significant (p=0.000 ), 
the results of this study appear to support the 
hypothesis that denture wear improves stereognostic 
ability. The total time required to identify all the objects 
by patients wearing the dentures (p=.000) was 
statistically significant when compared to non-wearing 
of dentures.   
 
The results of this study are in similar lines of those 
conducted by Litvak et al (11), Hochberg & Kabcenell 
(12), Garrett, Kapur & Jochen (4). They found an 
improvement in the stereognostic ability of denture 
wearers with their dentures in place. Oral discrimination 
depends primarily on the anterior lingual surfaces, 
whereas the mucosa covering the hard palate acts 
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 N Mean Std. Deviation Skewness Kurtosis 
 Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 
Osa 30 20.4000 2.07780 -.750 .427 .651 .833 
Time 30 117.3333 17.81772 .046 .427 -.699 .833 
Valid N (listwise) 30       
Ranks 
 Denture N Mean rank Sum of ranks 
Osa With out denture 30 19.48 584.50 
With denture 30 41.52 1245.50 
Total 60   
Time With out denture 30 39.87 1196.00 
With denture 30 21.13 634.00 
Total 60   
Test Statistics 
 Osa Time 
Mann-Whitney U 119.500 169.000 
Wilcoxon W 584.500 634.000 
Z -4.995 -4.157 
p-value .000 .000 
Table 3: Mann-Whitney Test summary statistics 
 
Table 2: Descriptive statistics of OSA Score and time taken in subjects without dentures 
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 wearers with their dentures in place. Oral discrimination 
depends primarily on the anterior lingual surfaces, 
whereas the mucosa covering the hard palate acts 
mainly as a rigid support against which the tongue can 
manipulate the object to be identified. Thus the 
presence of correct dentures, and consequent exclusion 
of the palatal mucosa from sensorial mechanisms, does 
not appear to cause a decrease in oral stereognostic 
ability. In determining stereognostic ability, the elaborate 
motor activities needed to manipulate the object also 
intervene alongside the complex sensorial mechanisms. 
It may thus be suggested that the increase in 
stereognostic ability in subjects tested with new 
dentures, as opposed to without dentures, may in part 
be attributed to their increased ability to manipulate 
objects, thanks to the presence of the functionally 
adequate upper and lower full denture. 
 
Studies carried out by Berry et al (13), Litvak et al (11) 
and Chauvin et al (14)  who compared subjects with 
problems of acceptance and were unsatisfied with their 
complete removable dentures, with other satisfied 
subjects who had no acceptance problems, found higher 
stereognostic ability in the former. Relating these results 
to this study, the patients included in the study were old 
denture patients who were satisfied with their old 
dentures and had reported only for repair of fractured 
dentures or attrition of denture teeth.  Past studies 
suggest that subjects with high scores in the 
stereognosis test presumably receive more complete 
and accurate sensorial data about objects inside their 
mouths, and in consequence have a better ability to 
appreciate the functional limitations imposed by the 
presence of a complete removable denture, as well as 
noticing more clearly any defects in the artefact, 
compared to subjects with lower stereognostic ability. 
This would mean that the oral stereognosis test is a valid 
aid in predicting adaptability to complete removable 
dentures and their acceptance by the patient. 
 
Although limited by the small sample size, the results of 
this study appear to show that oral perception, 
evaluated through the oral stereognosis test, might play 
a role in the complex process of incorporating and 
accepting rehabilitation with complete removable 
dentures. 
 
CONCLUSION 
 
The results of this study lead to the following 
conclusions: 
 Covering the palatal mucosa with a denture does 
not reduce oral stereognostic ability  
 The presence of a prosthetic restoration is 
determinant in improving oral stereognostic ability. 
 The score in the oral stereognosis test administered 
without any denture in place shows a negative 
correlation with the degree of satisfaction and 
adaptability to the rehabilitation. 
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